Hypertension is a major public health problem among with aging population worldwide. 22 It causes cardiac remodeling, including hypertrophy and interstitial fibrosis, which leads 5 57 pleiotropic and multifactorial cytokine involved in many biological processes, plays a 58 crucial role in the pathogenesis of cardiac remodeling in hypertension [10]. It has been 59 demonstrated that miR-21 can promote TGF-β1 signaling [11, 12]. On the other hand, 60 miR-21 has been found to be upregulated by . This interrelationship forms 61 a positive feedback loop, which may exacerbate the fibrogenic process. Previous studies 62 have also demonstrated the contribution of miR-21 in patients with aortic stenosis, 63 hypertrophic cardiomyopathy, and dilated cardiomyopathy [14] [15] [16] . However, the 64 impact of miR-21 on the pathogenesis of hypertrophic cardiac remodeling in 65 hypertension is still not clear. 66 We hypothesized that miR-21 deteriorates hypertrophic cardiac remodeling by 67 enhancing TGF-β1 signaling pathway through suppressing its target gene expression. In 68 the present study, we investigated the following: (1) miR-21 expression levels in 69 patients with HHD; (2) miR-21 expression levels and its downstream signaling in 70 animal model of hypertrophic cardiac remodeling by transverse aortic constriction 71 (TAC) or angiotensin II (Ang II) infusion; (3) the function of miR-21 in cardiac 72 remodeling process in response to Ang II stimulation in vitro; (4) the therapeutic 73 potential of miR-21 inhibitor in hypertrophic cardiac remodeling in vitro. 6 74
were obtained as previously described [22] . Briefly, ventricles of Sprague-Dawley rat 138 pups were digested with collagenase, and resuspended in DMEM with 10% FBS. Cells 139 were then seeded into 10-cm culture dishes and cultured at 37 ℃ for 2h. Unattached 140 cells were discarded, and attached cells were cultured in DMEM with 10% FBS. we previously described [20] . The extent of myocardial interstitial fibrosis was 178 evaluated using a microscope and attached software (BZ-X710; Keyence, Osaka, 179 Japan). Table 2 . ( Fig. 3C ). AP-1 and TGF-β1 mRNA levels were significantly increased in the hearts of 280 TAC mice compared with those of sham mice (Fig. 3D) . Moreover, PDCD4 protein 281 expression was significantly decreased in TAC mice hearts, whereas c-Jun and TGF-β1 282 protein levels were significantly increased compared with those of sham mice (Fig. 3E ). NRCMs under Ang II stimulation, whereas its targets, c-Jun and TGF-β1 protein 305 expression levels were significantly increased (Fig. 4C ).
306
To verify whether PDCD4 directly interacts with AP-1 and subsequent 307 downregulation of TGF-β1, we transfected siPDCD4 into NRCMs. PDCD4 knockdown 308 significantly increased AP-1 and TGF-β1 mRNA levels (Fig. 4D ). Western blot analysis 309 also revealed that c-Jun and TGF-β1 protein expression levels were significantly 310 increased by knockdown of PDCD4 (Fig. 4E ). were restored by inhibiting miR-21 expressions, whereas c-Jun and TGF-β1 protein 346 expression levels were significantly suppressed (Fig. 6B ).
347
MiR-21 inhibitor significantly suppressed the phosphorylation of TAK1, a key 348 molecular for cardiac hypertrophy, in NRCMs under Ang II stimulation (Fig. 6C) . II stimulation (Fig. 6D) . The pathogenetic mechanism of HHD is thought to be related to cardiac which is one of the most important hypertension-induced organ damages is still unclear.
388
In the present study, we showed that miR-21 expression levels were significantly 
